Accretionary and collisional orogenesis in the Tarim and North China cratons during Paleozoic time can be correlated with events associated with the assembly and subsequent incipient dispersal of Gondwana. Zircon U-Pb and Hf isotopic data from the northern margins of the two cratons and neighbors have revealed comparable e Hf (t)-time patterns. Zircons with magmatic ages of 500-400 Ma display a large spread and decreasing e Hf (t) values with time, whereas 400-310 Ma zircons have dominantly positive e Hf (t) values and an overall increasing trend. The marked shift of the zircon Hf array at ca. 400 Ma was most likely related to a major tectonic switch from advancing to retreating accretionary orogenesis, corresponding to the development of regional extension. The commencement of subduction at 500 Ma and establishment of an advancing accretionary orogen along the preexisting passive margin was synchronous with early Paleozoic continental collisional events along the southern margins of the two cratons. The temporal agreement of these events, and their accordance with collision and/or accretion events during Gondwana assembly, suggest that the Tarim and North China cratons likely collided with the northern Australia margin of East Gondwana at ca. 500 Ma. They subsequently dispersed from Gondwana in the Early Devonian, coinciding with switching accretionary tectonics along the northern margins of the two cratons that were possibly induced by the slab rollback of the subducting paleoAsian Ocean plate.
INTRODUCTION
The final assembly of Gondwana was completed by the early Paleozoic, at ca. 500 Ma, and the addition of Laurussia at the end of the Paleozoic created Pangea. During Paleozoic time and extending into the Mesozoic, a series of blocks rifted off the Gondwana northern margin (e.g., Tarim, North China, and South China blocks), drifting across the Tethys Ocean and progressively accreting to Siberia, leading to the assembly of Asia. The original disposition of these blocks and their history of interaction with Gondwana in the Paleozoic are poorly constrained. The South China block was likely located adjacent to northern India and Western Australia in the Paleozoic (Cawood et al., 2013; Xu et al., 2014 , and references therein). However, suggestions on the positions of the Tarim and North China cratons range from locations near south China on the Gondwana margin prior to breaking away in the mid-Paleozoic (McKenzie et al., 2011; Metcalfe, 2013; Myrow et al., 2015; Zhao and Coe, 2007) to locations that were unconnected to the margin throughout the Paleozoic (Cocks and Torsvik, 2013; Wilhem et al., 2012) . The discrepancies between these contrasting settings are due to the paucity of paleobiographic and paleomagnetic data and the resultant ambiguity in interpretation (Cocks and Torsvik, 2013; Zhao and Coe, 2007) . In this contribution, we reveal Paleozoic switching accretionary tectonics along the northern margins of the Tarim and North China cratons based on zircon U-Pb and Hf isotopic data. We correlate the tectonic switches with early Paleozoic collisional events along the southern margins of the cratons and with the assembly and dispersal of Gondwana. This correlation provides important but largely overlooked constrains on the reconstruction of East Gondwana in the Paleozoic.
GEOLOGICAL SETTING
The Tarim and North China cratons are bound to the north by the South Tianshan and Solonker suture zones, marking the site of closure of the southern paleo-Asian Ocean and collision with the Central Asian orogenic belt (Figs. 1A and 1B) (Jahn, 2004; Windley et al., 2007; Xiao et al., 2015) . The southern margins of the two cratons are delineated by the KunlunQilian-Qinling-Dabie orogens, which record the evolution of the paleo-Tethys Ocean (Zhao and Cawood, 2012) . The Tarim craton is underlain by Archean to early Neoproterozoic crystalline basement unconformably overlain by midNeoproterozoic to Phanerozoic sedimentary and volcanic sequences. The North China craton is composed of Archean to Paleoproterozoic metamorphic basement and a Mesoproterozoic to Phanerozoic unmetamorphosed cover. The Central Tianshan block and the Baolidao arc are immediately north of the Tarim and North China cratons (Fig. 1B) . Along the northern margins of the two cratons and adjacent Central Tianshan and Baolidao regions, voluminous and widespread magmatism commenced at ca. 500 Ma and continued throughout the Paleozoic (Fig.  DR1 and Table DR1 in the GSA Data Repository 1 ). The felsic-intermediate magmatic components commonly show arc affinities and are attributed to long-term subduction accretionary orogenesis, extending at least to the late Carboniferous, along the southern edge of the paleoAsian Ocean (e.g., Eizenhöfer et al., 2014; Jahn, 2004; Windley et al., 2007; Xiao et al., 2015; S.-H. Zhang et al., 2014) . A contrasting model (Charvet et al., 2011; Xu et al., 2013) based on different tectonic divisions suggests that the final collision along the south Tianshan and Solonker regions terminated before the earliest Carboniferous, with particular emphasis on the evidence of regional unconformities. Nevertheless, the long-lasting accretionary model is preferred here based on the presence of 325-310 Ma (ultra)high-pressure [(U)HP] metamorphic suites along the South Tianshan suture, and Carboniferous-age ophiolitic and arc magmatic assemblages both in the south Tianshan and in the Solonker regions Xiao et al., 2015 , and references therein). (U)HP metamorphism occurred at ca. 510-470 Ma along the southern margins of the Tarim and North China cratons (i.e., the Altyn Tagh area and the North Qinling block; Fig. 1B ; Yang et al., 2003; J.X. Zhang et al., 2014) . Younger 470-420 Ma (U)HP events in the northern Qaidam and Qilian belts were related to the collision between the Qaidam-Qilian blocks and the Alxa block, which was likely not incorporated into the evolution of the Tarim and North China blocks until the late Paleozoic (Xiao et al., 2015) . (Tables DR4-DR7) . Data from the northern margins of the cratons show comparable zircon e Hf (t)-time patterns (Figs. 3A and 3B) with an abrupt change at ca. 400 Ma: ca. 500-400 Ma zircons are characterized by a large spread of e Hf (t) values (-28 to +15) and an overall decreasing trend with time, whereas ca. 400-310 Ma zircons have mostly positive e Hf (t) values (-2 to +16) slightly increasing with time. A transitional period between the two trends occurs between 410 and 390 Ma.
PALEOZOIC ACCRETIONARY
The large e Hf (t) variation for ca. 500-400 Ma zircons probably resulted from a varying degree of hybridization and/or assimilation between mantle-derived juvenile magmas and crust-derived materials during zircon crystallization. The decreasing trend of zircon e Hf (t) implies an increasing crustal contribution during magma generation and ascent (Collins et al., 2011; Kemp et al., 2009) . Such zircon Hf isotopic excursion commonly occurs in advancing accretionary orogens, which result in enhanced subduction erosion and progressively increased crustal thickness, both causing greater crustal inputs into magmas (Kemp et al., 2009 ). The positive e Hf (t) excursion for ca. 400-300 Ma zircons is typical of accretionary processes in a retreating mode. In such a regime, the contribution of mantle-derived juvenile materials to arc magmatism is generally enhanced by crustal extension of overriding plate and by less input from subduction erosion, which in turn causes increasing zircon e Hf (t) (e.g., Collins et al., 2011; Kemp et al., 2009) .
Along the northern Tarim and central Tianshan regions, the tectonic switch from advancing to retreating accretionary orogenesis at ca. 400 Ma implied by the zircon e Hf (t) array probably corresponds to the separation of the Central Tianshan block from the Tarim craton in the late Silurian and Early Devonian (Fig. 4B) . This separation event is supported by detrital zircon age data presented in this study and in Han et al. (2015) . These data indicate that the Early Devonian to early late Carboniferous sedimentary rocks from the south Tianshan and northern Tarim regions have no record of 390-320 Ma detrital zircons (Figs. 2C-2E ), contrasting with abundant contemporaneous magmatic rocks in the Central Tianshan block ( Fig. 2A) . This discrepancy is in accord with the separation of the Central Tianshan block in the Early Devonian. Geological responses to this tectonic switching event were manifested by the formation of extension-related structures on the Tarim craton since the late Silurian , the regional unconformity on top of Silurian to Early Devonian siliciclastic successions on the northern Tarim margin, and the suppression of arc magmatism shortly after ca. 400 Ma (Fig. 2A) .
Paleozoic accretionary processes along the northern margin of the North China craton are less resolved than those for Tarim. However, there is a marked change from regional compression to extension in the mid-Paleozoic represented by the switch from molasse deposits of the upper Silurian to lower Devonian Xibiehe Formation to Early Devonian extension-related alkaline magmatism in the northern margin of the North China craton (S.-H. . The suppression of magmatism at ca. 400 Ma in this region (Fig.  DR1) , similar to the northern margin of Tarim, may correspond to this tectonic transition. In combination with the ca. 400 Ma excursion of zircon e Hf (t) values in this belt (Fig. 3B) , a midPaleozoic accretionary tectonic switch from advancing to retreating mode is envisaged that possibly resulted in the separation of the Baolidao arc from the northern margin of the North China craton (Fig. 4B) .
CA. 500 MA SUBDUCTION INITIATION, (U)HP EVENTS, AND RELATION TO GONDWANA EVOLUTION
Ca. 600-500 Ma magmatism is absent from or insignificant in the northern margins of the Tarim and North China cratons (Fig. DR1 ), in accordance with the deposition of thick Cambrian carbonate successions, and together these are indicative of a passive continental margin setting facing the paleo-Asian Ocean. The initiation of subduction of the oceanic plate beneath the northern margins of the two cratons likely happened at ca. 500 Ma, generating the widespread record of arc-related magmatism. This passive-active margin inversion likely corresponds with the unconformities developing within the sedimentary succession near the Cambrian-Ordovician boundary on the two cratons, accompanied by coeval carbonate carbon isotope excursion events (Myrow et al., 2015) . A possible driver for subduction initiation is collision of the southern margins of the two cratons with the northern Australia margin of Gondwana (Fig. 4A) , as evidenced by 510-470 Ma (U)HP metamorphic events ( Fig. 3C; Table DR8 ) in the southern Altyn Tagh area (e.g., J.X. and the North Qinling block (e.g., Yang et al., 2003; Zhang et al., 2015) and by the Cambrian-Ordovician angular unconformity along northern Australia (Myrow et al., 2015) . Collision was probably part of a series of events associated with the final assembly of Gondwana, including collision of India and Australia along the Kuunga orogen at 530-510 Ma (Cawood and Buchan, 2007) , and a sequence of events around the Gondwana margin, including amalgamation of south China to the Indian margin of East Gondwana between 530 and 480 Ma and accretionary orogenesis along the proto-Pacific margin (Cawood and Buchan, 2007) . Recent detrital zircon, paleomagnetic, stratigraphic, and paleobiogeographic evidence supports that the Tarim and North China cratons had a close affinity to the northern East Gondwana margin during middle Cambrian and Ordovician time and most likely until the late Silurian (McKenzie et al., 2011; Metcalfe, 2013; Myrow et al., 2015; Zhao and Coe, 2007) . This scenario is also consistent with an idea that assembling a supercontinent through collisional orogenesis is likely to cause synchronous subduction initiation along the supercontinent's margin, owing to global plate kinematic adjustments (Cawood and Buchan, 2007) . Thus, the accretionary orogenesis along the northern margins of the Tarim and North China cratons likely links the North Indian orogen (530-470 Ma) in the proto-Tethys oceanic realm to the west Gehrels et al., 2011) and the Ross-Delamerian orogen (520-490 Ma) to the east , and together constituted a continuous ring of subduction zones along peri-East Gondwana.
In the mid-Paleozoic, ca. 400 Ma, the accretionary orogens along the northern margins of Tarim and North China switched from advancing to retreating mode, as indicated by the aforementioned zircon Hf and geological data. The tectonic transition might be caused by slab rollback of the subducting paleo-Asian Ocean plate. The extensional tectonics coincided with the separation of the Tarim and North China cratons from the northern margin of East Gondwana and the opening of the paleo-Tethys Ocean in the Early to Middle Devonian (Fig.  4B) (Metcalfe, 2013; Zhao et al., 2014; Zhao and Coe, 2007) , although the geodynamic reason of the coincidence remains unclear.
This study is the first to correlate Paleozoic accretionary and collisional events along the northern and southern margins of the Tarim and North China cratons. The synchronicity of these events to the assembly of Gondwana in the early Paleozoic and dispersion of Asian blocks in the mid-Paleozoic offers a new perspective of linking the two cratons to the northern Australia margin of Gondwana, and provides a basis for testing and refinement by future work. 
